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2I. Introduction
A compilation of the energies and intensities of the gamma rays
resulting from thermal neutron capture in 75 elements was recently
published by our group (1). The experimental facility and gamma de-
tection techniques have already been described in the literature
(2,3). Detailed information on the methods of data accumulation and
data analysis associated with this compilation may be found in refer-
ences (4,5). The 17 elements not included in this compilation are
noble gases and radioactive elements which could not be made into
suitable targets.
As an aid to elemental analysis and to the resolution of inter-
ference effects, the authors present in this report a list of all
the energies of the 7 rays and their intensities ordered in terms of
increasing gamma-ray energy. A summary table which includes a maxi-
mum of 12 of the most intense gamma rays of each element is also pre-
sented; four of these gamma rays have energies below 2000 keV and
the other eight have energies above this value. This condensed table
is listed first for convenience.
The gamma-ray intensities reported in reference (1) are in units
of photons per 100 neutron captures. In this report these have been
expressed in terms of number of photons emitted per gram of element
2
of natural composition per incident thermal neutron/cm2. The two
sets of units are related by the equation
o.6023 aiI = 100 A
3where I and I are the intensities in photons/gm neutron/cm2 and
photons per 100 neutron captures, respectively, a is the thermal
neutron capture cross section in barns, and A the atomic weight
of the element.
In this set of units the intensities may be thought of as
an index of the relative analytical sensitivity of the elements.
In addition, interference effects may be resolved with less
effort since the relative significance (or contribution) of gamma
rays originating from different elements in a given sample may be
evaluated directly using these intensities. The equations needed
for such an analysis are given below.
Consider a sample irradiated for a time t (seconds) by a
thermal neutron flux 0 (neutrons/cm sec) in a gamma detection
facility characterized by a fractional solid angle ( -/4-m) and an
energy dependent efficiency E(E). Suppose next that one of the
sample constituents of weight m (grams) emits upon neutron capture
a number of gamma rays, one of which has an energy E (keV) and an
intensity I. If this gamma ray is sufficiently intense, there
will appear in the spectrum at energy E a photopeak whose count
content will be
C = m 0 $ E(E) I
If another sample constituent has also a characteristic gamma
ray of the same energy E, the relative contribution of these two




4This may be evaluated directly using the data presented in this re-
port. As noted in reference (1), the number of significant figures
in the intensities listed is due to the way the computer printed out
the result. We feel that the accuracy of the intensity is + 15% for
strong peaks and, of course, worse for weaker peaks. The symbol D
appearing next to the energy values in a number of cases indicates
that the gamma rays in question are decay gamma rays. The symbol E
used throughout these tables represents the value of the exponent
on base 10; thus 0.123E 02 = 12.3 and 0.123E-02 = 0.00123.
These ordered lists have been used in an investigation aimed at
evaluating the potential of using capture gamma rays as an analytical
tool in elemental analysis (6). In that study the emphasis was on
the development of general equations which can be used to predict
the sensitivity of prompt capture y-ray analysis for any element in
a given sample.
The authors wish to acknowledge the help of Mrs. B. R. Hites
and Miss D. Dutton in preparing the multilith copies for this report.
Part of this work was done under contract number H0180895 of the
U.S. Bureau of Mines.
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6TABLE I
Energies and Intensities of Twelve Intense Capture
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